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With the increasing prevalence of diabetes mellitus in children, transitioning 
patients from childhood to adulthood are increasing. High-risk behaviors and poor 
glycemic control during the transition period increase the risk for hypoglycemia and 
hyperglycemia as well as chronic microvascular and macrovascular complications. 
Discussions regarding complications and preparations for transition must take place 
before the actual transition to adult care systems. Pediatric care providers should 
focus on diabetes self-management skills and prepare at least 1 year prior to the 
transfer. Pediatric providers should also provide a written summary about previous and 
current glycemic control, complications and the presence of mental health problems 
such as disordered eating behaviors and affective disorders. Transition care should 
be individualized, with an emphasis on diabetes self-management to prevent acute 
and long-term complications. Regular screening and management of complications 
should proceed according to pediatric and adult guidelines. Birth control, use of 
alcohol, smoking and driving should also be discussed. Barriers to self-management 
and care must be recognized and solutions sought. The goals of transitional care are 
to effectively transition the diabetic patient from the pediatric to adult care system 
with less elapsed time in between and to improve post-transition outcome. Previous 
studies regarding diabetes transitional care programs including patient education 
programs, medical coordinators and auxiliary service systems reported promising 
results. However, there is a lack of evidence regarding best practices in transition care. 
Further studies are needed to provide evidence based transitional care programs that 
take both medical and psychosocial aspects of diabetes care into consideration. 
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With the increasing prevalence of type 1 and type 2 diabetes mellitus in children 1,2 ', there 
is also expected to be an increase in patients transitioning from childhood to adulthood. 
Preparation for this transition is required on the part of the patient, family members and 
healthcare providers. According to developmental theorist Arnett , because of changes in 
society where the adult role (marriage and parenthood) is delayed until the late twenties, 
adolescents of today are not expected to immediately take on a role as an adult. Thus a new 
theory of "emerging adulthood" from the late teens through the twenties (ages, 18-30 years) 
was proposed. Emerging adulthood can be further classified into early (ages, 18-24 years) 
and later (ages, 25-30 years) phases. In the early phase, there still exists a conflict between the 
desire for and a fear of independence from one's parents, however, in the later phase one is 
able to take on a more traditional adult role. In the case of the diabetic patient, the later phase 
of emerging adulthood is the critical window of opportunity for health care interventions 
due to improvements in self-care behavior and better interactions within the medical system. 
In 201 1, the American Diabetes Association (ADA) and a panel of specialists proposed 
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recommendations for transition from pediatric to adult diabetes 
care systems 41 . 

This article explores the critical issues in diabetes care for the 
emerging adult patient and reviews the 201 1 recommendations 
of the ADA in regards to the transitional care for the diabetic 
patient diagnosed in childhood. 

Issues in the transition between pediatric and 
adult diabetes care 

For the diabetic patient, the transitional period is characteri- 
zed by admission to college or a place in the workforce leading 
to geographic, economic and emotional independence away 
from the parental home. It is during this period that the patient 
is exposed to high risk behaviors (smoking, drinking, and drugs) 
and poor glycemic control. These factors in turn increase the 
risk for acute diabetic complications, and chronic microvascular 
and/or macrovascular complications. 

1. Differences between the pediatric and adult diabetes 
care systems: the need for transitional care 

In the pediatric care system, the patient at the clinic is accom- 
panied by one's parents or guardians and the focus is on total 
care of the patient within the setting of the family. In contrast, 
the adult care system focuses on the medical problem at hand 
and the clinician guides the patient to autonomously make 
one's own decisions regarding behavior and treatments. A 
gradual transition from the pediatric to adult care system is 
recommended. 

2. Poor glycemic control and other risk factors 

There is a difference in the target glycemic control 
realistically achieved in clinical practice and the glycemic 
target recommended by the ADA. In a study where type 1 
diabetic patients diagnosed in childhood were followed up 
prospectively for 1 1 years to ages 17-25 years, glycemic control 
during the transitional period was consistently poor 5 '. SEARCH 
for diabetes in Youth study 6 ' reported that the percentage of 
type 1 diabetic patients who achieved recommended levels 
of glycemic control (glycosylated hemoglobin [HbAlc] 
< 7.5% in ages 13-18 years, HbAlc < 7.0% in ages > 19 
years) were only 32% for those 13-18 years of age and 18% for 
those greater than 19 years of age. The Diabetes Control and 
Complications Trial/Epidemiology of Diabetes Interventions 
and Complications (DCCT/EDIC) Study 7 showed that 
poor glycemic control during the transitional period is 
associated with diabetic complications. Furthermore, the 
risk for cardiovascular complications was increased by poor 
glycemic control, overweight/obesity and insulin resistance 6 . 
Thus, cardiovascular complications need to be addressed and 
managed in the transitional period. 

3. Loss to follow-up 

If the patient fails to show up for clinic appointments, 
there is greater risk for poor glycemic control. In addition, 
because of missed screening tests for complications, the risk 



of development and progression of diabetic complications 
increases. There are increased visits to the emergency room due 
to hypoglycemia or hyperglycemia with acute complications 
like diabetic ketoacidosis as well as the increased risk of chronic 
complications in the patient with a long time lapse from the 
pediatric to first adult clinic visit. 

4. Increased risk for acute complications 

There are many reasons for the increased risk of acute 
complications of hypoglycemia, hyperglycemia, and diabetic 
ketoacidosis during the transitional period. Contributing factors 
include decreased parental supervision with frequent loss to 
follow up appointments, poor diabetic control due to increased 
pressures at school or work, irregular mealtimes, decreased 
physical activity and changes in lifestyle including consumption 
of alcohol. A recent study of continuous glucose monitoring 
in 15-24 years old diabetic patients showed the prevalence of 
nighttime hypoglycemia at 8.8% 9 '. In patients under 30 years of 
age, acute complications are the main cause of mortality while 
cardiovascular complications were the main cause of mortality 
in those past 30 years of age. 

5. Psychosocial issues 

Many stressors are known to act as barriers to effective 
self-care of the diabetic patient. Stressful encounters with 
family, friends and coworkers without diabetes, the guilt and 
anxiety that follows poor self-control, and worries of future 
development of complications are some of these stressors. There 
have been previous reports of delayed psychosocial maturity of 
type 1 diabetic patients compared to healthy controls. However 
reports since the DCCT study have found no difference between 
diabetic patients and healthy controls 10 '. Diabetic patients 
with disordered eating behaviors and those with comorbid 
psychiatric disorders have been known to be at higher risk for 
poor glycemic control and development of complications 5 '. 
These patients should be recognized and provided for 
appropriate care. The prevalence of eating disorders in the 
female diabetic patient is 2.4 times higher than in the general 
female population . Also, there is greater potential for such 
disorders with 30% of female patients having skipped insulin 
injections for weight reduction 121 . Depression is a well-known 
risk factor for poor glycemic control and diabetic complications. 
Depression been reported to be present in 23-35% of those 
between the ages of 18-28 13 '. 

6. Sexual and reproductive health issues 

All women of reproductive age are at risk of pregnancy 
and sexually transmitted diseases regardless of the presence 
of diabetes. In a study of women aged 22-44 years of age, the 
use of female contraception was lower in the diabetic female 
when compared to normal controls (27% vs. 37%) 10) . In order 
to avoid unexpected pregnancies and to better the outcome 
of pregnancies, careful planning is required. To decrease 
maternal and fetal risk and give birth to healthy infants, diabetic 
pregnancies need to be planned with emphasis on strict prenatal 
glycemic control. 
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7. Alcohol, smoking, and drug abuse 

Consumption of alcohol inhibits gluconeogenesis in the liver 
which may lead to severe hypoglycemia after drinking. Cigarette 
smoking is an established risk factor for cardiovascular disease 
as well as microalbuminuria. Drug abuse increases the risk 
for acute and chronic diabetes complications. These high risk 
behaviors also endanger the safety of transitional diabetic 
patients who start to drive at this age. Thus, drinking and 
drugs associated with driving must be absolutely prohibited 
and education regarding prevention of and management of 
hypoglycemia while driving is required. 

8. Emergence of signs of chronic diabetes complications 

The prevalence of diabetic complications in adolescence 
is low. However atherosclerotic vascular changes have been 
reported to develop in early adolescence. Cardiovascular risk is 
increased with high LDL (low-density lipoprotein) cholesterol, 
low HDL (high-density lipoprotein) cholesterol, smoking, and 
high HbAlc levels. Since guidelines for treatment of diabetes 
complications in adults are based mostly on type 2 diabetes, 
these guidelines must be individualized for the adult patient 
with type 1 diabetes. Discussions regarding complications and 
preparations for the transition of care must take place before the 
actual transition to adult care systems. 

ADA recommendations for care transition of 
emerging adults with diabetes 

The ADA level-of-evidence grade, as shown in Table 1, is 
provided in parentheses. This part excerpted ADA position 
statement (14 recommendations and level of evidence) for 
emerging adults with diabetes 4 '. 

1) Pediatric health care providers working collaboratively 
with the patient and family, should prepare the developing teen 
for the upcoming transition in health care delivery beginning 
at least 1 year prior to the transfer to adult health care providers 
and likely during the early adolescent years (level of evidence: E). 

2) Preparation should include a more directed focus on 
diabetes self-management skills for the teen/emerging adult and 
his/her parents. Broadening responsibilities go beyond diabetes 
management tasks such as glucose self-monitoring and insulin 



Table 1 . American Diabetes Association evidence grading system 


Level of evidence 


Description 


A 


Clear or supportive evidence from well conducted 
randomized controlled trials or meta-analyses 
that incorporated quality ratings 


B Supportive evidence from well-conducted cohort 
or observational studies 


C 


Supportive evidence from poorly controlled or 
uncontrolled studies, or conflicting evidence 
with the weight of evidence supporting the 
recommendation 


E 


Expert consensus or clinical experience 



Adapted from Peters et al. Diabetes Care 201 1 ;34:2477-85 4) . 



administration and should include scheduling appointments 
and ensuring a proper supply of medications and supplies. 
Diabetes education should be redirected to the growing and 
developing teen rather than focused on the parents (level of 
evidence: E). 

3) Preparation should include information about the diffe- 
rences between pediatric and adult providers in their approaches 
to care, as well as education regarding health insurance options 
and how to maintain coverage (level of evidence: E). 

4) The pediatric provider should prepare and provide to both 
the patient and future adult care provider a written summary 
that includes an active problem list, compilation of medications, 
assessment of diabetes self-care skills, summary of past glycemic 
control and diabetes related comorbidities, as well as a summary 
of any mental health problems and referrals during pediatric 
care (level of evidence: E). 

5) Health care providers need to recognize the vulnerability 
of emerging adults with diabetes to loss of consistent health 
care and difficulties in adhering to diabetes management due to 
competing psychosocial, educational, and vocational changes, 
leading to deteriorating glycemic control. Both pediatric and 
adult care providers should assist in providing support and links 
to resources that could benefit the patient (level of evidence: B). 

6) The transferring health care providers should provide 
emerging adults with specific referrals to adult care providers 
versed in the principles of intensive diabetes management to 
match the particular needs of the patients with type 1 or type 
2 diabetes. One might consider creation of a directory of adult 
providers with expertise and interest in the care of young adults 
(level of evidence: E). 

7) Consideration should be given to assisting the young 
adult with scheduling the first appointment with the adult care 
provider within 3-4 months of the final pediatric visit (level of 
evidence: C). 

8) Care must be individualized and developmentally 
appropriate, with an emphasis on adherence to diabetes 
self-management and consistent use of glucose-lowering 
medications in order to prevent acute and long-term 
complications of diabetes (level of evidence: B). 

9) Emerging adults with diabetes should be evaluated and 
treated for disordered eating behaviors and affective disorders. 
It is important for the diabetes provider to have a mental health 
referral source who understands the fundamentals of working 
with individuals with diabetes (level of evidence: C). 

10) Ongoing visits should occur every 3 months for patients 
taking insulin and every 3-6 months for patients with type 
2 diabetes not taking insulin, according to current ADA 
recommendations (level of evidence: E). 

11) Screening guidelines for microvascular and macro- 
vascular complications in pediatric and adult patients with 
diabetes should be followed (level of evidence: B). 

12) Assessment of risk for macrovascular complications 
should begin in childhood according to guidelines for lipid 
screening, blood pressure assessment, and weight management. 
Management of lipids and hypertension should proceed 
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according to pediatric and adult guidelines (level of evidence: B). 

13) Birth control, pregnancy planning and risks, prevention 
of sexually transmitted illnesses, use of alcohol and drugs, 
smoking, and driving should be discussed with the older teens 
and the emerging adults by both pediatric and adult providers 
with an emphasis on the interplay of these issues with diabetes 
(level of evidence: E). 

14) Both pediatric and adult providers should ensure that 
their patients with diabetes receive ongoing primary and 
preventive health care (usually separate from their ongoing 
diabetes specialty care) and, ideally, that the emerging adult feels 
that he/she is receiving accessible, patient-centered, coordinated, 
comprehensive, continuous, compassionate, and culturally 
effective care (level of evidence: E). 

These 201 1 recommendations by the ADA 4 ' are limited by 
the lack of data regarding posttransition outcomes and best 
practices in transition care 14 '. Transitions in Care: Meeting the 
Challenges oi Type 1 Diabetes in Young Adults , published by 
the ADA provides information for the patient "getting prepared 
for your journey with diabetes through young adulC the parents 
"helping your child during the transition to young adult" and 
the clinician "clinical principles for the health care professional." 
A brief summary of the recommendations for the health care 
provider of the transitional diabetic patient follows. 

1) Open communication between the patient and health care 
provider is most important in transitional care. 

2) The health care provider should act as a coach to help the 
patient in self-management and self-care. 

-Advice for patient's journey 15 ' 

© Keep in mind that it will take a while for all your diabetes 
self-care tasks to become an automatic part of your daily 
routine. Achieving good diabetes control inevitably demands 
extra effort. Unfortunately it's easy to get burnt out by the new 
demands and then, before long, decide that the effort isn't 
worthwhile. Don't let this happen to you. 

© Don't view lapses as a sign of failure 

© Set attainable goals 

© Everyone gets on track at a different pace 

3) Barriers to self-management and care must be recognized 
and solutions sought. Fears of hypoglycemia, worries of weight 
gain, diabetes burnout due to repeated failures in attaining 
unrealistic glucose targets, eating disorders and other psychiatric 
problems were possible barriers. 

4) Attainable goals and a realistic treatment plan should be 
set in collaboration with the patient. By being able to achieve 
realistic goals, the patient does not become discourage and gains 
confidence in self-care. 

5) Expressions of pressure to attain glycemic goals or 
anticipatory behavior should be avoided. When referring to 
glycemic control, expressions such as "bad" or "good" should be 
avoided. Neutral expressions such as "beyond normal range" or 
"high" are recommended. 

6) Increasing the patient's fears and anxieties of diabetic 
complications should be avoided. Fear-mongering of possible 
complications does not motivate better glycemic control. 



7) Issues of the transitional period including alcohol, smoking, 
drinking, sexual activity, pregnancy and sick days should be 
discussed. 

8) If the relationship between the patient and the pediatric 
health care provider is solid, the transition to an adult health 
care provider can be delayed until the patient is ready for self- 
care and can be expected to take on an adult role. 

The goals of transitional care are to effectively transition the 
diabetic patient from the pediatric to adult care system with less 
elapsed time in between and to improve posttransition outcome. 
Passage to adult medical care has been shown to improve with 
transition to an adult health care provider after a period of 
concurrent pediatric and adult medical care or to transition 
to an adult health care provider within the same center, rather 
than referring the patient to another center 16 . Hie presence of 
a navigator coordinator who provided telephone and email 
contact with young adults to provide support in accessing 
transitional adult medical care had the effect of lowering rates 
of loss to follow up and short term medical outcomes 17 '. A 
systemic review of supporting programs of diabetes transitional 
care 18 " 21 ' showed that patient education programs, medical 
coordinators and auxiliary service systems were beneficial in 
improving glycemic control and decreasing complications 
and loss to follow up 22 '. Although some reports show no 
changes in posttransition HbAlc 16 ' 23 ' or even an increase 24 ' in 
HbAlc, others have reported improvements with transition 
coordination intervention programs' 8,19 '. Further studies are 
needed in regards to those practices in transition care that can 
bring about improvements in post-transition outcome. 

Conclusions 

Providing appropriate transitional care for the emerging adult 
is imperative in preventing complications and maintaining 
health throughout adult life. Programs of diabetes transition 
care 18 " 21 ' have reported favorable results. Further studies are 
needed to provide evidence based transitional care programs 
that take both medical and psychosocial aspects of diabetes care 
into consideration. 
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